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PROCESS TO CONTI NUOUSLY PREPARE TWO OR MORE BASE A L
GRADES AND M DDLE DI STI LLATES Field of invention The

wOonvEssom rel ates to a process to conti nuous! PCPEEPESE50860

two or nore base oil grades and mddle distillates

froma mneral crude derived-f&ed. Background of the

i nvention WO- A- 0250213 descri bes a process wherein

di fferent base oil grades are made in a so- called

bl ock @ROCESSt TROAONT INUOBSBY pRREFEARE AWODOOROMBRE r BESH QI L

of a hydrocracki ng ¥ [ s, i el ds

mddle distillates a§%g§b ugﬁgPﬁﬁsbsepgﬁgigﬁyinto

vari ous base oil precursor fractions. These fractions

are e at al ytically dewaxed one after the
pSUPS egHeNt y y

ot her Ublﬁg dJ%E??ﬁﬁﬂ]- ZSM 5 based catal yst. WO A-

9718278l schorEsicn prededss Bhereprocgss ot dyadd noiolisly

gr nd 15
stg???%%f??%ﬁ?fﬁéh%€%$g%¥§%?%%tg%%d%§gﬁaﬁ§§§%§gﬁcker.
| n €h$elplacessiroe haineralf cavde oderived riged.

fragt] i : isstillation into 5 fractions

of BhcRaES &faUngHﬂgﬁg%Tibns are further processed

to di f fePehtOhadel bidesrddes ByPFPeess perdusinm Wy fferent
catghyti &; deypxidg 4, lpued iRy aasbygapié&"éma%ﬁﬂo%e- mode.

A di sadvant age of the above processes is that e |
proéBsBhig PBHPCRHNId MAFFEMS Arachepnvet i R Issekéing

gr agescass, nghidmdendd 41he SARBJGLI ABaBIL Sequentdwls as
This requires, tankage for the internedi ate products as

obt BFREECTAent t HECRRAR GRS 40Ker VBSLPBFEPRF 011 precursor

fragthepabad. angess ef AV ildng arBekhibs&ged Ol Peatalytically
catggétlcall dewaxed. A further disadvantage are the

h
modeSERFBENRES Wit L r'dsuIFERST HEARPNY R oF T EY A PlrenPased

andceeali/sg. of equi pnent

WO~A-9718278 discloses a process wherein up to 4 base
0il grades, e.g. a 60N, 100N and 150N, are prepared
starting from the bottoms fraction of a hydrocracker. In
this process the bottoms fraction is first fractionated
in a vacuum distillation into 5 fractions of which the
heavier 4 fractions are further processed to different
base oil grades by first performing a catalytic dewaxing
followed by a hydrofinishing step.

A disadvantage of the above processes is that the
process is not continuous. In other words the base oil
grades are not made at the same time but sequential. This
requires tankage for the intermediate products as
obtained when the hydrocracker bottoms are fractionated
and are awaiting their turn to be catalytically dewaxed.
A further disadvantage are the mode switches which result
in heating up of equipment and cooling of equipment

causing deterionation of equipment. The mode switches
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causi ng deterionation of equi pnent. The node
swtchesalso result in internedi ate of f-spec product

weversyssione a new grade is being processed. Thee®/ERR@®pS50860

need to be reprocessed or disposed off which is
di sadvant ageous. EP- A-649896 2liscl oses a process to
prepare a residue conprising a base oil by neans of a

pratessréfyDd VimMg nkehduObt8abf NESE €AW A every time a
hydr ocracki ng step on a heavgpetroleun1feedstock.y%he

hyBPBpPAEas ofh PaREp BTPPEPaeY: pRIRR 15 9 MFRGC be

M gepeodésidd lat eEspadea bOEtWIECH rBStd DS dvast Mlus .
are ob%g%&gg gﬂ{s,bo toms fraction is subsequently

sol ven 58 GLECLPAGR @ PEAETRASE’ FTeRpERIE 1R5idue
82&6&136251151@; Zaclmsa%sd o&lprCﬁéiSn$ mmrﬁgaf&iw Q’_El_vdm?xfi%hg a
ase ,oi rades and a_gas Oi rom a, Fi scher -Tropsc
QoRFoBhtreRay U FpdR RYar R B SR 0 |4 pavy
f epdtr&Pevm GOAEthEX . r €hat RgdtGproPEOSESS $OEpHBkidId a
an_aut,0 t%c tr

e

nsm ssi flLuid conposition. US-A-6
57BE9IECF of K7b oS Ta T FBLEs 8T P bt T EST s i jROT EOms
dediazchgonf (mediyiire)carkonbtetdedortial i @t ¥y fraction is
nol_ecul es, A- 9723584 di scl oses a. prpcess rein .,
CheSEorEieRtlY AaERto Rt e 5 SRR R R B0 oua
subgredeed to a catal ytic dewaxi ng step. The dewaxed
oil is_ pa VG, h drocracki ng step .and
partIyW§b§%X?¥9- as%%%%lﬁggéi%a?%%%eiééégoﬁfkpafé)two o
di sadeaheageotf diralesbened proeessibsidescai beskcher-Tropsch

mdékigza3§§4d,i S tdhat, itf f%@ea.tljﬁﬂ{]ef_)gf ggéc?e Oéérﬂ; Creed.
is i s0l ated froomthe dewaxed oil a ar gé pour poln
di st ri BEtRo® DL’ redaseherownrrisocdes r egulnding mn

| OURE olfhPEOUP NASA Rlilon0k3AES WbhboDRKeoR 00 | ow pour

point. T pour point give away, or di rence with _
t he de9fradéval@éd 2l gelagreatPve Biopcysel o oelke gratalytic

salgdwbQWBE ¥ S£ AU MRSE oL r8EQd€ontaining waxy molecules.

WO-A-9723584 discloses a process wherein the bottoms
fraction of a fuels hydrocragker is subjected to a
catalytic dewaxing step. The dewaxed oil is partly
recycled to the hydrocracking step and partly obtained as
the lubricating base oil.

A disadvantage of the above process as described in
WO-A-9723584 is that if more than one base oil grade is
isolated from the dewaxed oil a large pour point
distribution occurs. In other words the resulting the
lower viscous base o0il grades will have a too low pour
point. This pour point give away, or difference with the
desired value, is indicative for yield loss of said lower
viscous base oil grade.

One object of the present invention is to provide a
process, which is capable of preparing two or more base
0il grades simultaneously and wherein their respective

pour points are more close to the desired values.
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One object of the present invention is to provide a
process, which is capable of preparing two or nore

woasws/085394 gr ades si nul t aneously and wher ei n t heCI/EP2005/050860

respective pour points are nore close to the desired
values. It is another object-o8 +he present indention
to provide an alternative process to prepare -two or
nor e basej ®idndragdesbgiedtl banersspyeddrmiaaNetH to
crude dgrlved feed. Summary of the invention One or
MoPEOBHAE hdl oA T I @FO66FEctS PReRdf g or more
aceacdi 891t griades iRaLancdwenti OfomYa RGN £ No-Hhes
fol] own rocess. Process to prepare sinultaneously
t\M?eSlVeavf%e%ase oil grades and nmiddle distillates

f r einAa By Nef atheritdaermdionved feed, in particular a de-

asphalted oil or a uumdistillate feed or, their .

i xt ur 885 SbyRRS 2 ity SPRESE BF | Wiy LUEHSES (5 achieved
hy dizeeratki ngo tiiee Hrevaalt dhwvdeatdeni e dbdretditdetieby
ob%giging an effluent; (b) distillation of the

ef FPU&RFTEY BEYATHed in step (a) into one or nore

m ddl epdosess | &b gsragrdea sfinlull taaagesIesivtieobahbidgoase

substantial ly_above, 340 QC_...(c) _catal yticall

ot RooBhe PRF I Hakianetss SR A g eheorude

I esietti®edi £hed, dawepd ng axdtzal pstiecosplia Sia) aizeotid e

of _t.he. MI d Q L h b .
bt gt HEiRaRy Bl Yoty MEhArel, el nEesforming
di gthie] fefllowitgwsiozpsore base oil grades fromthe

de e ' ' : (e)s e). LS [
donlofyaree SR RE ks BELER), ruafiied e hnee8l; Mhéreby
st epteépinghen et kurntdevwaxed oil as obtained in step
(;)S(bgi‘)ﬁ@%g?ﬁ?%@féﬂ"eﬁ' S 11480 %o 0bp@n deuaxed HeayY (a)
J into one or %Lre middle distillates and a full range

residue boiling substantially above 340 °C,

(c) catalytically dewaxing the full range residue by
contacting them;esidue with a dewaxing catalyst
comprising a zeolite of the MTW type and a Group VIII
metal, thereby obtaining a dewaxed oil;

(d) isolating by means of distillation two or more base
oil grades from the dewaxed oil obtained in step (c):; and
(e) isolating a dewaxed gas oil from the dewaxed-oil
obtained in step (c¢);

wherein the dewaxed oil as obtained in step (c) comprises
between 10 and 40 wt% of a dewaxed heavy gas oil boiling
for more than 70 wt% between 370 and 400 °C.

Bpplicants found that when using a catalytic dewaxing
catalyst comprising a MTW zeolite type a more equally
distributed pour point value was achieved for all the
base 0il grades as obtained in step (d). Because of this
more equal pour point quality of the resulting grades a

minimal quality give away will result, which makes this
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for nore than 70 wt % between 370 and 400 0 C .
Applicants found that when using a catal ytic dewaxi ng

woab@logs®4 conprising a MIWzeolite type a nor e PeEguERRI0F/050860

di stri buted pour point value was achieved for all the
base oil grades as obtained-isn step (d). Because of
this nore equal pour point quality of the resulting
9rAges & bR AUk Y gl Ve, aﬂ@yidmddnt&g%w b 2AACh
makes thi snode of operation attractive. If in contrast
a PaRed sdeppeaGabaly§tedeal Y39 viIs Sysdd 2ok Wic range

fukbsi@ngead esdflia R dasrolRedh i 15 M0 AmuRh23384 1@ pour
much greater pour point distribution will be ‘observed.

| nPeask dirriPuteicn el lnbal AP R%Ed heasewsuch a

Vi 86081 { ¥t HhAURS POWsEaKe BoROH v RN tRUGd R Tould
than required i n order to achieve the desired pour

pof'Avei & PHEr rﬁ?é?ﬁé}tninﬁ’g’hhil@H%F Whafk gyt 1egs & rpjqrder to
gr agesevd hend anedi AB I RABbE 88 NOWhPUdMaikSirdy higher
di sadvant age because it is indicative for a | ower

yi ¥LECBFIERI BRI DRYL \BEEOESH t YR r e b ddw o e aWth dour
adpanheges 0d @I NLBESItG ! Bechubéd TaNGL MRSIGHE V) for a
conparison to the bl ocked - out npde is that any

coH'BUGﬁdgl%‘gc‘# HE T IRVELt BYSFAEHHe TAde hERA & lase

oi | grafdeshésp mma@;ésh ; O&Fbkbﬁigs$m tb? grlkmaaixgarf;jeade
contriQute.to the base | | € us I1rrn el O

SoREEh Al i i Teb sherblo Skl gtk U ey any
opebapbands helsicle cngeo wudsrelhoeli iy flustmdyed dvedhieer base

desi;sed grade. cangol, e, egsihy, orbined with the Less,

vi S¢oudTBasd of | SR eVen Parther) Buvan age1’s hat

t heoApplibubaat so stitprbasiangliy yoebd jhsit oidewexibmlow said
cat al c L Si eqld te 2 .
& SasvurE SRRR DY AEYE broSu OIS ot S bbration
oi [thgsadesmheawidig kleishirabljaspr bpbevithe drairgdgrade
SUIRLLSENGLY 0L Ol AUBR 0L B NEAYY1 685 Pldcdiy NS oi1.
surprisingly Towpour point. Detalled description of

t he i nkanevep further advantage is that the Applicants

surprisingly found that a dewaxing catalyst comprising a
zeolite of the MTW type and a Group VIII metal provides
not only two or more base oil grades having desirable
properties, but also surprisingly high amounts of a heavy
gas oil having a surprisingly low pour point.

Detailed description of the invention.

The feed to step (a) may be any typical mineral crude
derived feed to a hydrocracker. Such feedstocks may be
the vacuum gas oil or heavier distillate fractions as
obtained when distilling at vacuum conditions the
atmospheric residue of a crude mineral oil feedstock. The
deasphalted oil as obtained when deasphalting the residue
as obtained in said vacuum distillation may also be used
as feed. Light and heavy cycle oils as obtained in a
fluid catalytic cracking process (FCC), thexrmally flashed

distillate and aromatic rich extracts as for example
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The feed to step (a) nmay be any typical mneral crude
derived feed to a hydrocracker. Such feedstocks may be

woOheoswasgum gas oil or heavier distillate fracPCOm®2@s/050860

obt ai ned when distilling at vacuum conditions the
at nospheric residue of a crude Aineral oil feedstock.
The deasphalted oil as obtai ned when deasphal ting the

resb@denas Rt 8bnacthd réx%@h@t!éﬁu}ﬁf%@é@?é iddadd an may
use s feed ht and heav cycle oils as

al so

ob%&?ﬁé&lf’ﬂaé 3 d’%atpg ?FPElEgaIE%Y n?glspﬁ Redsedre feed.
t hepmallrgsf basties dicsid ldeateibsd asoMBtdd dionally
extracts f ox exanpl eobt ai ned | n sol vent extractlon

or GEBEE BYSBECR IR MATHERaP Badko0; PUr IR Sy nay

aI eeeaetus;ee aps <ﬁ;ﬂﬁd>nam sllyeesaef vé hey@haye - wies gld ek

S |on drocarbon sources_are
o S0ich franl be cfendaeiath: TharRoneT ahat Sl T iatiaocks

hydarsoaaebembeauammxcdw thiay bgthbradey ;mﬁﬂrw H&omerised,
eralfsource feedsgﬁgp] ge .descri bed above are the

opﬁmgﬁglﬁ  BAFET AT RS0 I par B P TendeP s process.
obtTaien@chountaoFi Slﬂld‘lerpa-ra'ElfdpS@hprQCﬁﬁéfeiﬁlﬁl}ﬂn‘iaitntm&fe

su araffin r ef er abl n %

n eI IR LSS B hERhERS) TThEetOmPIG TotR,recd
m nsramoermdeedellmmuﬁeIderdwedr to be able to prepare
t he de§|red ua tltg‘ﬁg the more_vis

ous, base
gr ades “& FEPSEEI VRIRP FEARy) FeBESP3T st@b (%‘3Slredgé3§1|a}%%lty
Pr effertals ynoaef eeelcqnss Usee whdr giradasre téabamt eyt Beavy

pr %fe% tf:loyd;0 o*)e %ha:[]s 2(%8 édangrg?g%aﬂiﬁ?fgr?&% r@s

€ conmpounds presen I N Ssal
abw@r&m @Ccre Buin alf) wiesprefiamabdywnosofthare 20 wto and

Co%%l‘ﬁn e&%@%ﬁﬂ Ih@ré hﬁmafne%@ Q@bl ofbgﬂg écrn?lg 191%8 present

Step erfornmed at a conversi on

betJWeéﬁll% ﬁé boi it @govEhd T@onFer SPbRaPLY ekpresdedn | §0 wt3
the peinghtcReLGRAS a;gf‘eﬁntt he fhackken boiihepdred 70 °c.

whi ch boils above 3 whi ch are converted to

producﬁ%e@blEl ng2ay be performed at a conversion level of
between 15 and 90 wt%. The conversion is expressed in the
weight percentage of the fraction in the feed which boils
above 370 °C which are converted to products boil ing
below 370 °C. The main products boiling below 370 °C are
naphtha, kerosene and gas oil. Examples of possible
hydrocracker processes suitable for performing step (a)
are described in EP-A-699225, EP-A-649896, WO-A-2718278,
EP~A-705321, EP-A-9924173 and US-A-48511009.

The operating conditions of a single step
hydrocracking process are preferably a temperature in the
range of from 350 to 450 °C, a hydrogen pressures in the
range of from 9 to 200 MPa, more preferably above 11 MPa,
a weight hourly space velocities (WHSV) in the range of
from 0.1 to 10 kg of o0il per liter of catalyst per hour
(kg/1/hr), preferably from 0.2 to 5 kg/l/hr, more
preferably from 0.5 to 3 kg/l/hr and hydrogen to oil
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bel ow 370 OC . The main products boiling bel ow 370 0C
are naphtha, kerosene and gas oil. Exanpl es of

weaswsiossam4 hydr ocr acker processes suitabl e for PCT/EP2005/050860

perform ng step (a) are described in EP-A - 699225,
EP- A - 649896, WO A-9718278; &R-A - 705321, EP-A-
994173 and US- A- 4851109. The operating conditions of

a $Lpgbs St e REr 8¢KEPGMPLOSESS ?r(ﬁ)op'flﬁft@&@bbi‘ a
tenperature in the range, of from 350 to 450 0C,

hy BY85e#eR RS hiden Rt Rélrange of from 9 to 200 I\/Pa

nore ppeéesadlly abeveyitodPackér Wi Weheudl Y nSEasesteps,
vel ocities ( in_the range of fromO0.1 to 10 of

oi FOBEFSTHRGrohfd RHeARFIPapEr NAER LY hSf e s

pr elenahiirbe a0y ts@ep. kohl LRE , hj@Fs: fefiggabkypf rom
0. 5fyto 3&kglllhr and hy dro%en to o?ﬁatl 0S |Eat hep

raﬁ@@rBEeFrW 1B R T2 360 L PP ERd Y IR FSpaEe

| satuehted! to Rigfamabley kha Pygt 06f agkemaphtBpaest 8de
In two st eas, COﬂSIf? J Nng

relimnar ,

oy GPBTR ELE R S SO RGA LY B RSP ZRaGt 6Pt o
I notrh@rhyzd(r]I OhpEertd NtheSty@p18i bEOPRS stk s;tﬂmwh hs grcadedbase
reng nd. arona s are saturate napht hene n
pari L8 tRReNRARRCHERS dPeTEbRVEFELa T ARatAtRe. BY
r| @r@memnmghy@mﬁéms.ngl a h_fydEbchﬁdemmﬂ‘emtB athe Yeeld

he nore vi scous, e base oi.ls the é/fdroc(:{a%ker
L TR Pay PR D FRR T St PRt o iR nR 3BESC,
hydre@stsr eatanngo awtly dirot prederbbeg hetweedrecd amh\Zér gitdpn, and

e _conv rS| f n t han

/o an g BFE?er %e%\%é)gﬁ E §gdgg§}¥vvi]° 3—,?% i)

hydn@tseacm nf &heydrothactkiolb saeplysy ahn snmh @r@@@ﬁreesion
d a n h

O hat R EREER LN, " eRI el No?, SEOY AHE ] § % is

bethm@ems1éndn©o9ww/%famqopéﬁéeaﬁbg«ymw 49@ @@@

Wt %5 The operating conditions of a hydrotreating step
are
The operating conditions of a hydrotreating step are

preferably a temperature in the range of from 350 to
450 °C, a hydrogen pressures in the range of from 9 to
200 MPa, more preferably above 11 MPa, a weight hourlwy
space velocities (WHSV) in the range of from 0.1 to 10 kg
of o0il per liter of catalyst per hour (kg/l/hr),
preferably from 0.2 to 5 kg/l/hr, more preferably from
0.5 to 3 kg/l/hr and hydrogen to oil ratios in the ramnge
of from 100 to 2,000 liters of hydrogen per liter of oil.
The operating conditions of a hydrocracking step
performed in combination with a hydrotreating step are
preferably a temperature in the range of from 300 to
450 °C, a hydrogen pressures in the range of from 9 to
200 MPa, more preferably above 11 MPa, a weight hourly.
space velocities (WHSV) in the range of from 0.1 to 10 kg
of oil per liter of catalyst per hour (kg/l/hr),
preferably from 0.2 to 5 kg/l/hr, more preferably from
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preferably a tenperature in the range of from350 to
450 0C , a hydrogen pressures in the range of from?9

wt)aodsmsdwa nore preferably above 11 MPa, a wWeCOEP2005/050860

hourly space velocities (WHSV) in the range of from
0.1 to IO kg of oil per liter7of catalyst per hour
(kg/l/hr) , preferably fromO0.2 to 5 kg/l/hr, nore

pr?tsrwl ¥ kg omH: 5nu?h§dk.@é% hto aﬁg Br)ggﬁl@gemnt ©héi tange
rati.o a om to it

hy‘aifog’é p@?oe q%g%gg R ) &Béq'réﬁeﬁ’gp@&ngﬁg%n%fo‘?ll'
a gydrm@éaﬂnmg:aﬁi@p rpeliﬁo?rrmlb%femﬁdl byt iths p/tbhe@ses
ydrotreating, step are prefera a tenperat nth

T eatFeH Ik St el & TR td e ol But bty

t heypaﬁgmpfbé_‘[@m&a @pﬂlOBrl\/E’aen it Jeo v riesiOe oplatvy abdve

11 MPa, t_.ho space veIOC|t|es

r afigeY of© Vr%ﬁ#ﬁf?f éf’fgﬁ Ea Bt oYRT gy X'F%%rwb o' Bphd®

Eat lal/ %$t pas bwean fldagyd thek, bprpénefcaiullylg‘ rehwe 0oRbioned

g r, _nore preferab fr / r_.an
hygygﬁgiﬁr?#bﬁl 4 ih sdr?ércf (gnéggepof rc{oe/r%t;E (Jfgeaoabove 2
2,@ﬁmllkhsgs résiquhwxyewbmennbdtWM1mﬁ yoid ldsThe hfighl
range._re ar, as

degg P%%g gove gl\lloglpea v@%rc% F%(g%?[gan%se??ll Ialﬁur
tymbfakkydbEbO@s25ﬂippmm@nheuen0bbl@W&d&%)qnﬁnwf and a

Vehk LBBoR! 6 %9@%3{%@0%% eb¥PLEA Jo el QW AP My

been f For m ng t i ne
hyaridmteam ngsaﬁﬂlmtoc?u@@lmﬁg of eprpitties disiripedne and

abaue @;316ubler g008: f&PIUeH;S ghbataed mhich yiel ds a

hi gh quantity of the nore viscous grade base oil, also
r ehadregraskas weekess maclobtaisrf whewrin agwdfaneously

aC eRbRkke gaﬁ?iﬁg WA d3R86t tH0g¥E SEOBIdn ihdeX1 kAnge
ition a sufficient quantity_of naphtha, kerosine

an6e§é§u@| Ls abPbabprd ﬁ‘@'blmé&/ Pﬁﬂsrﬁﬁl%%e’é%sml%glaé the
hy Jeen@Gker tBr 9£658 4 Subitai RAEhYWAEr€iD base oil grade.

o1 Iyl aneousty bt oduct s, 401,19, (01, "aphtha £ 9. 923,
suitably between 95 and 120, which is acceptable to yield
base oils having a viscosity index according to the APi
Group II specifications. It has been found that the wt%
of medium machine oil fraction, which fraction has a
kinematic viscosity at 100 °C of above 9 cSt, in the
370 °C plus fraction of the full range residue can be
more than 15 wt% and more especially more than 25 wtd if
the hydrocracker is operated as described above.

In the context of the present invention terms as
spindle oil, light machine oil and medium machine oil
will refer to base o0il grades having an increasing
kinematic viscosity at 100 °C and wherein the spindle oil
additionally has a maximum volatility specification. The
advantages of the present process are achieved for any
group of base oils having such different viscosity

requirement and volatility specification. Preferably a
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residue is obtained, which full range residue has the
potential to yield a nedium machi ne oil base oi

wanremd®ss3blne vi scosity index of the resulting baseE®2105/050860

grades is suitably between 95 and 120, which is
acceptable to yield base oils8having a viscosity index
according to the APl Goup Il specifications. It has

?e%@ti_ﬁlaméda%_ma%s%ilﬂl\t@h% @as@@ﬁ%%ﬁ@&l{iﬂ:iﬂ%@ﬂng A
racgtion, .which fraction_has.,a kinematic_ viscosity a
L0g oetaE hbssRoer B U 1 0Bh 2306 oo (i s P o

t h@rfelﬂelrab_ayglebbﬁéi Mhm&zggiﬁgn_ef bhﬁnca]& Hat+4 &%her a
nore especially.pore than W % t he rocracker
is%%ﬁgiayggagéxﬁggtrqﬁ) t§68&8?dlhth%eég%?é%ﬁoﬁﬁ8ﬂhe

pr megdi,ngenpkeﬂe?@m b@lsloszpFPQI e?ai horé L;gmfem_ | lyNBelow
oi |, .and_nedi.ym machi ne oi | w refer to, base oi
gr&gésoﬁaeiﬁga ﬂa?%gﬂéafﬁn&eﬁﬁﬁﬁﬁat?Ec9¥%E5%ﬁFVA§FM1@§3'
OCcdndbatver 280 e Rypfrdaplei khaddighonaddhidw®id has a
maxi.num_vel atility. specificati.on,. The adyantages, of

t he pre \eéﬁtc b’%sggésljst}grag—‘ &gﬁ)l evedts B?E%‘ﬁyyg?rgoﬁj%n& base
oi I efaviabd ysabbveli § ferat avidsmoset yrefgpablomindtwared 8
vol_ati |5 ty.specitication. Preferabl . ..Spi_ndl e
MIéaisgaC%th r%g%%g%% q%%%&ﬁ@%”ﬂa9¥ﬁ§ﬂ%§wFﬁe 5 &

vi ddosmay iat vi6008i3 wfathalodw 8. bfcBelamdl Hrefieraald y

ab . h ' el v i ack

Vol atrAp Bl o ot P RelB BB LR P iR 11
metéhied 130tk efhead | Badselcow 20%iandrnefergrlef dreats »

bel 9 : ' S d according to
AS%@D%%{% flggg%gépls%%o%e;n EERE EF?'the i ght

machi ndtohpshiksen fkewchdthad ins&bsi hyduet ey i0Q eitep (1)
belgiy ¥ iGelbsand @ﬁ@é@;@aﬁgla&@%ﬁ 6angE Ste MLIYR the

preferably between 8 cSt. Preferably the nedi um
macifisve tding Raseackl iermdas Licseaspeywhth 1dte grorrersion
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ydrotreating step at high conversion levels of more than

30 wt®¥ viscosity index values for the resulting base oils
of well above 120 can be achieved. A disadvantage of such
a high conversion in step (i) is however that the yield
of medium machine oil fraction will be undesirably low.
By performing step (i) at the above described conversion
levels an API Group II medium machine oil grade base oil
can be obtained in a desired quantity. The minimum
conversion in step (i) will be determined by the desired
viscosity index, of between 95 and 120, of the resulting
base 0il grades and the maximum conversion in step (i) is
determined by the minimum acceptable yield of medium
machine o0il grade.

The preliminary hydrotreating step is typically
performed using catalyst and conditions as for example
described in the above-mentioned publications related to

hydrocracking. Suitable hydrotreating catalysts generally
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and 13 cSt. These base oil grades preferably have a
viscosity index of between 95 and 120. It has been

wobawsdssat in the hydrotreating step (i) the PCSEBS005950860

i ndex of the full range residue and the resulting base
oil grades increases with tkeScenversion in said
hydrotreating step. By operating the hydrotreating

st emmphslbegb m@wpr@mdeemll@no&o@@emarblﬁQ;a\m@
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demrtlabdiyconm’eaﬁmmd ez/eeils.t&nmAE’érﬁiDU@: :ja[ x@q; U
I il taipned in
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wi hydpetdeteing ncea:ltda];ysﬂne ai@srthledcwus@nsid]y ]JCIPdEDOG of
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e& egzramg?ﬂg}rlr]é%%%%g{re& oe rh(riséglfie% %“} af%g%l er’ %%2(5 411,
by D38 Ofi, nDNBIhi Qe cdpd 1ol ,e DN3SI06 , oDN 2@, UDN IngC hinde Dﬂ:2|b0 of
h 8a t is ally
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Lo xpugiact aekipg, @lé@@'ﬁﬁ?ggé;@ftw SAtalysts

gener al yeompr | st a netal i on conponent ,
suiNeksily NEppop KR or; \and %ﬂéﬁ/%&)méx@qﬁaéiaio’b&l GA.

- ol ybegausyapbekelipl Widenym QFf@rM}p%ﬁ AHRAYSL:

f or exarrp e silica -:Hg% um na or a
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Exanpl es of suitable hydrotreating catalysts are the

corﬁ’?é‘P?EFLBP/ fehvdpedenationFugcténgy r e e deving the
Tem@@@b@@ﬁaﬁbom/@éﬂydfﬁ@bné@ﬁ%ﬁo@un@%&ﬁﬁihs[ﬁigﬁa%ably a

%%%b 5%%%9Grou1%2U§qgﬂ£ﬁ?%%mggnatlon, for example
nickel-molybdenum and nickel-tungsten. The support is
preferably a porous support, for example silica-alumina
and alumina. It has been found that a minimum amount of
zeolite is advantageously present in the catalyst in
order to obtain a high yield of medium machine oil
fraction in the full range residue when performing the
hydrocracker at the preferred conversion levels as
explained above. Preferably more than 1 wt% of zeolite is
present in the catalyst. Examples of suitable zeolites
are zeolite X, Y, ZSM-3, ZSM-18, ZSM-20 and zeolite beta
of which zeolite Y is most preferred. Examples of
suitable hydrocracking catalysts are the commercial

ICR 220 and ICR 142 of Chevron Research and Technology
Co; 2-763, Z-863, Z-753, z-703, z-803, 2-733, Z-723,
Z-673, Z-603 and Z-623 of Zeolyst International; TK-931
of Haldor Topsoe A/S; DHC-32, DHC-41, HC-24, HC-26, HC—34
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Criterion Catalyst Co.; TK- 555 and TK- 565 of Hal dor
Topsoe A/'S; HC k, HC P, HG R and HC-T of UOP; KF-

W@42M5/085394 752, KF- 846, KF- 848 STARS and KF- 8¢9/E®2005/050860

AKZO Nobel / Ni ppon Ketjen; and HR- 438/448 of
Procatal yse SA. The hydrocradki rg step is preferably a
catal yst conprising an acidic |large pore size zeolite

Wi ahanﬂa—mr@ﬂwc)smppmdzteowuerkm 6(]?@1 fKC&Bl&ﬁ_?_ﬁ(@ZW@Qa%and
ge enat j on. f unct e neta
0 PR Pyt i gm0
erﬂGrﬁbEyoﬁ.E&dﬂﬁtdﬂydelﬁhoup VI B netal conbination,
for ex bg gun1an nlckel -tungst.en.
e SuEBR FePLESH, o Tk, PEOHR ANk S5 sepagrea Tato
exanplersmbreaof tHeundooaeandfat texd ngo fie AFrB@€Aons and
fo n at_a n1n|nu nt .o zeolite is
adva%?age}é&ﬂ% 9 b esc£n m}ﬁ ]éiiaf%&%trelsr?‘d&edérs fgfined
obtai hha boghows ghbdfctmedi the nacdt 1l 0 dlorf o@ctthen i n
t ange_.r esi erformn
hy gff%glflacﬁ 0P t?%epaér eaggg?lél S%h%%? s%&h‘llecé\?@l s as
exﬁkafaedbhbowme Rrlef eraabky rapidud hami s wr¥dohinaakilte
e i 6.t he, .cat.al. , | es_.of. sui,t abl o
zeoﬁlgtgésggr en%eg’ﬁrtc}g b%l?ﬁ%?gzgﬁgg%?l%ﬁ% aboge %58 afid*s
zeebbeeibbln mfanthitdlatz@okiet hahi 80 st lpridfse mbede
les o k I A, h
coomg of . Phedehi g SATRRE S PO CAR P R "B
Te@rﬁﬁéﬂugym@ bgil 7'68 the ga§3013z rIE - com,dezabses,
Z- 2hddnt Lot §s é.ﬁ%% xécogg§e§ngf’ge1§2§éu%xi %Olhﬁ%ting a

I nternationa TK- | dor Topsoe
DHexcgllepe cold ﬂ@w zefopﬁetlss 4ahdl MG 48lsst bgeRr; found

KC%@QQ/ %he%@ﬁ&%m:%@aﬁsle% cKE2702 and k(Y 11% %fte/ﬁ@Q
Nobel / Ni ppon Ketleh%e and HYC 642 and HYC 6

Pr SSAFEFLV%%YS}NQ IAFYiyahy bF ?‘I;l}él?]‘??ﬂdﬁéﬂ?elolllsln

sepamnphetdsbAt fo OffierOlotiHAre defiak ey 2oLl F £ ireetiska. This
fuels frac IORS and a full range residue. The full
raﬁﬁeopgsp Ehe o %%quﬁﬂytages f the present invention.

According to the present invention between 10 and 40 wt$
of the dewaxed o0il boils in the heavy gas oil range being
between from 350 to 400 °C. It must be understood that
the dewaxed o0il also comprises lower boiling gas oil
components.

The final boiling point of the residue will be partly
determined by the final boiling point of the feed to
step (a) and may be far greater than 700 °C up to values
of which cannot be determined by means of the standard
test methods.

Thus, the full range residue as obtained in step (b)
and used as feed to step (c¢) will not have been subjected
to a distillation step wherein compounds boiling above
420 °C have been separated from the residue. This is
advantageous because it eliminates the need for such a

distillation unit in this part of the process.
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effluent of step (a) at atnospheric conditions.

weoénefs@mssiohy the full range residue boils predoRrCnaPeiog/050860

above 340 0OC . Wth boiling predom nately above 340 0OC
Is especially neant that norell kan 80 wt % boi |l s above
340 0C . Because a substantial fraction of the ful

range 0psieHellRYpdA lofi RHeheulasrohde AOGENE as obtained
consi derabl,e. amount of gas ojil is recovered after

dedd PREPhA0) NERR B e TETE: 5PASFEBW(BF P riqTe@xample
hasleakcsdbbeennf ppwm-G9ed1 Ahemhibe MIVY beserbicatal yst
is.,used in %t p, (c relative hi f selectivity is

o HEoSROEaRD Y e for isna Lo B RS cAdRydse may be
dewaxiyng edatal ysly aflee UseitoctatRihg oBep 0bf theekqy) as

o AR TDOR FORCERtRRan T4 SnHoa8298 o6 Oh- ¥hetrarEden
oi lisbdink®rpprebed Hepwye Faenel. Pasgerkiel poldes vieem 15 wts
fro 0 to 400 OC . It st .be understood,that the
et Fh%FEoAAlE LormiTLied SRortas: (7 ho iadiang
conppefertdlyThe fésmbduddid iregypdedt tof stée (£)5) dite has

of et #80R, $naf SO Py Base' DT oty i i rea
70a8Cngp at govd| geslofy whitdhloutahavtinpetdeperfoneduoh a
e th t rd. t Lh . S ful_|

Toane v ous 2004 o 5 TRy 'Ry J0HSene WL bhneg
t 0 rstsdpluec pswicbtahped higv estisweribg ubpdcoptiomably a partly

di st : r.ei 0 i1 L ng 420
OC HETEtisaR BREREAI AL TR URES-BON Tl G
advafifdgeses bBecabtained gin @ diseberhEropech for Gasciioa

di stiidJids @RoWBLE . | Sudiis ALt rRAEriHSte may be prepared
process. Optionally part of the full range re3|&ﬁe as

obtafiaeeding $hepPrayesmy helaseaybpddinoWer e (@§30as which

f orpu@aRIte ctes el i REGbdk FRANRA1ES, r¥bbEdnce. Addition

rﬂ“ﬂf(gﬂghpg h%xy Raffinate stream is advantageous to
increase the viscosity index of the base oils in
situations wherein the mineral source feed to step (a) is
too poor to yield the desired viscosity index of the base
oil grades. Adding Waxy Raffinate is also advantageous
because the potential viscosity index of the residue may
be lower thereby allowing less severe hydroprocessing
conditions, i.e. at lower conversions, in step (a). This
in turn will result in a higher base o0il yield on mineral
source feed to step (a). Up to 60 wt% of the feed to
step (c) may advantageously comprise of this waxy
Raffinate.

Optionally a noble metal guard bed may be positioned

just upstream the dewaxing catalyst bed in the dewaxing

reactor in order to remove any remaining sulphur and

especially nitrogen compounds. An example of such a
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i ncorporated by reference. Optionally the residue may
be recycled to only the hydrocracking step of step (a)

wagodsmssakanpl e descri bed in EP-B-0699225, whi eQT/EP2005/050860

publication is incorporated by reference. Preferably
| ess than 15 wt% of the residwe- s recycled to step
(a) and nore preferably no residue is recycled to step

(abroéés@aﬁsk&ﬁﬁtﬁﬁﬁé@dlhhﬁb 009802568 ) twhikRS@e@bk8nfBYis
ared havin ood quali tg wi t hout having to

PEB? St Y ¥R&SFERE to step (c) conprises
t he f uthe rengs y=s |dd>u@oa$tmbhabﬂedhé ncadedly stbisandin
optionally a part] rrerls araffjn X, also
reFt?Pe& i/o %Ep%%s |°H5t gglg %’B‘i’jaaﬁ&ai ﬁeﬁilte of
Fi $hbheMTwW fryp@scﬂre:frex@aﬂyt OheltgtaUgsPr{ieeRs somPitBed of a
i%% %ffl nate may be prepared according the process

Fr bed in WO- 02070630, which publication is
| ncor pbxatele herfeiMTibt ypef ecebites Adtk t701-10f asuabsaribed

f d t
i SBolR Ty TriiRe B0 R 2e8 o eorbes i e hAar ar
t héairilosi Al casion IR fafseaﬂetscribep (La)Yl}s tm,pa\or Thel,
I dgth ed t f th
élrgdesg3 g\%%SSI '3 dvd 5 : né e is ?s%e dnt 63392
bedauéé(5hea§)odmmaied/|mcﬁ§l-ﬁy59aﬂ@x THettdhs lassddserlbed
E%r bEp—RWPézH‘?reﬁ%—%ﬂ qu Hgshﬁfseée"r?rn% A-4557919 and

oprocessi ng ‘condi ti ons, 1. ower conver sl ons,
i nVStrép ga)detwipddh imukn - | Reriészul I |Mptai11¢|k@rv@ﬁ<lbasé A.

oi 'sﬁ;?ﬂd 8N ERARN AHoSOUChEn, €BEmhan St 44, 2)1.4 9P (19080

w % of the feed to step (c) may advant ageously
coﬁ?bﬁu 3¥eHRIE TRy SikBdy R Phatbe epeibiralis rarefesrbly

Metglh 1 guar E’hQ@do ”?%aneazﬁpﬂo%oﬁ%@fék'%w Rs{L182P th8n
dewaxi ng catal yst bed in the dewaxi ng reactor in order

t o O énBedanyer eI HIhPYs Glhﬁh‘u’?lénlﬂn%‘é%e?& =y yiffraction
Ni t(XRGEN1 ERETPHLGEISen Ay @xaMRKguel usUEH B QGRES inSensity

de%%gkbgg éﬂogg}fﬁ 9802%eta Qﬁl%gergﬂgrg g&éé%lon
pattern.

The binder in the catalyst may be any binder usually
used for such an application. A possible binder includes
alumina or alumina containing binders. Applicants have
found that low acidity refractory oxide binder material
that is essentially free of alumina provides more
improved catalyst. Examples are low acidity refractory
oxides such as silica, zirconia, titanium dioxide,
germanium dioxide, boria and mixtures of two or more of
these. The most preferred binder is silica. The weight
ratio of the molecular sieve and the binder can be
anywhere between 5:95 and 95:5. Lower zeolite content,
suitable between 5 and 35 wt$%, is advantageous for
achieving an even higher selectivity.

The silica to alumina molar ratio of the zeolite

prior to dealumination is preferably larger than 50 and
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hereby incorporated by reference. The catal yst
conposition of the catalyst used in step (c) conprises

wa 28Iyl |1 nmetal and a zeolite of the MIW t POEEP2005/050860

Preferably the catal yst al so conprises of a binder.
Exanpl es of MIWtype zeolit€s3 are ZSM 12 as descri bed
in US-A - 3,832,449, CZH 5 as described in GB-A-

2082€3pre Catkdiosy | beatcR: V7Y agd dese rartuednd Bt Ypr&ferdhiy
Naccache, Zeolites 12

155trE8eo7 Y ded e s ety phe fer & hosobeen
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. [ f th it f
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di f t I b techn ' th
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dichkr actin@nopat { &fde zﬂaﬁll%ndﬁrel nukén apkal yeknmay be
any binder usually used for such an application. A

pGESPEPETBFRdeY1F rﬁ‘r‘{?&@é‘tapaﬁ?ﬁ’ég%rwh‘{fbrﬁFﬁeéoﬁ%‘&ﬂﬁl ng

bimddersesApphil i Ssitave fgund) | hah tiow pebflbl¥rk of the
refractory oxide binder nmaterial that is essentially

f zeeléteal The neole cariEptageeof nptwvirk carebyst. in the

E’é@%&%s@i@cé@é‘" A& didey 1ehbaeholYaoXiKles pauehnasge of
lica, zirconia, titaniumdi oxide, germanium di ox? de

bﬁ‘Pllﬁsaﬁélzﬁﬁﬁ%}%%l‘fﬁ tandher tRbre BRResef mpéerost ’
fr%)?;f %%rego%@fl@ﬁti%g S1J,nh|e' %ﬁu IHSSl pant, rzagl Q0L bzP igR to

ar siéeve can be any Whet e
5deslamdnesisn) L@m\moctleisladt moéenuém, smteabbétbet ween

5 229 32 nt Yoni S ?Pé’ﬂgaﬂ%oﬁéaigﬁination is performed

such that the reduction in alumina moieti es in the
framework is between 0.1 and 20%.

Dealumination may be performed by meams of steaming.
Preferably the surface of the zeolite crystallites are
selectively dealuminated. A selective sur face
dealumination results in a reduction of the number of
surface acid sites of the zeolite crystal lites, whilst
not affecting the internal structure of the zeolite
crystallites. When applying a surface dea lumination the
reduction of alumina moieties in the framework will be
lower and preferably between 0.1 and 10%. Dealumination
using steam results is a typical non-selective
dealumination technique.

Dealumination can be attained by meth.ods known in the
art. Particularly useful methods are those, wherein the
dealumination selectively occurs, or anyhow is claimed to

occur selectively, at the surface of the crystallites of
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achi eving an even higher selectivity. The silica to
alumna nolar ratio of the zeolite prior to

wdeedsiwsseat i on is preferably |arger than 50 an#QDmEE2005/050860

preferably between 70 and 250 and np-st preferably
between 70 and 150. Preferablly the zeolite has been
subjected to a dealum nation treatnent. T2ae

deghyninddét@laOfsithe .zeahinbee & 658 dsa liuhihataduc bir8Be ke s

anB RHERTT et BT on oot o bR TRrie i Agscafoes 2

al methad Wherexprgesizenlisksnhnd daieioteddwitsedtbhically
th s?ﬁonngctlon refers to an Al2 g3~unit which is part

BT 2B IEOBPOURE - al uni nosi | i cate zeolite, i.e

vvhl ch haef@ﬁmly rmnmliaheﬂom Bs qmzaﬁc&mtedomdang&o@ségb in
er ti silica (Sig2) in the f
HBSEPEhE el i s3HEReRRa et Al b1 on

aIuﬁlaafpuesewﬁllqatbheaatuwhe031m|th&efhuﬂﬁdﬂmilbste salt

deflned as th e£§%pgpta e of.nmbles AI203 rel ative to

t hat 6T Ar - Run 8§m8%aOXIdeS constituting the

alun1n05|l|cate z (&0RVbikPrior to dealun1nat|on) or

gberagpy %ecuéqgrﬁgﬁalﬁgftSE QS -ﬁg% Q%%ﬁ%qp Pﬁger

um nati on-l or ne such
redhenlﬁﬁ havamgwnhﬁiwm&eete éb’inExampIesuuﬁmmdtlpss ‘b’

be%%eggﬁg%aﬁﬂgnﬂﬁ/" N‘Hf%ar' ugpatipn, my, pe f&erfq%&'l'?dcgh,
means o eam ng. 'PrefefabFy the sur %de of the
zebbit eCeryst @ ti thesHar §osel eEpivel Yntieal Rinfi ndiodd. SAt++,

Selr?&t | ¥Rq ngﬁiﬁcepﬁ%ﬂﬂé@lﬁ}at‘hﬁnléeéﬂét%uﬁﬁu% edyghhon

I fe nunber of surface-acid sites zeolite
cr Vbteazﬁpﬂ-e‘ée PriesialngavabreePnhgcEeR Withe i

3t&§ﬁb¥6§l@ic£9§ §%¥¥'a%eaCbMSB§|Euiﬁ%bl&”ﬁﬂtﬁﬁﬂﬂ % Bga7.
surface deal um nation the reduction of al um na

noP&Ched ﬂﬁa%ﬁ%l$%%ﬂﬁﬁmﬂﬂ90W?Fl16ef96m%%a@ﬁﬂf stesceiRBry
betiweeB-A-51 amﬁ9ﬂ0%heD@@Iagmnmabic@an Ust&WiridrRany @3ebt S

iSr%f%%QggaLongQ gﬁg‘%ﬁé treatment.

i The catalyst composition is preferably prepared by
q%irst extruding the zeolite with the low aciggty binder
and subsequently subjecting the extrudate to a
dealumination treatment, preferably the AHS treatment as
described above. It has been found that an increased
mechanical strength of the catalyst extrudate is obtained
when prepared according to this sequence of steps.

It is believed that by maintaining the aéidity of the
catalyst at a low level conversion to products boiling
outside the lube boiling range is reduced. Applicants
found that the catalyst should have an alpha value below
50 prior to metals addition, preferably below 30, and
more preferably below 10. The alpha value is an
approximate indication of the catalytic cracking activity
of the catalyst compared to a standard catalyst. The

alpha test gives the relative rate constant (rate of
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deal um nation techni que. Deal um nation can be attai ned
by netl xods known in the art. Particularly useful

warbisodsssare t hose, wherein the deal um nati on PCT/EP2005/050860

sel ectively occurs, or anyh-owis clainmed to occur
selectively, at the surface- df5 the crystallites ofthe
nol ecul ar si eve. Exanpl es of deal um nation processes

ar @o#Rstr hbeshd rbdﬂi}eﬁrs:.%§4ia§ﬂ'9vol§né\ of 238 Lt per unit
de ¢ri bes_a netho n the zeolites are contacted
W EREY o CHVT yE 41 i e B AELEDAPOLHD, L1 erandary

dealauauyatl wiidls iperfadeiedsbynaapppsess 1 n(pach the
e Iitg iﬁ_goﬁélcted 'th n aqueous sol ution of a
OPE5PIFEGL ¥ S 41]C idreithet REPRAUDRDSI 1T Gasexdlrd i
repr.esepked y. thesFgromgl and( Ah26bStEeaWigrSin,is a
me [ non- [ ] ati o he hnH+haV|n,
tnoal GRBD 56 Bl ol Bhe pob orasd) " E0 Blicn
al k;e&amannéum Ihdmer fd\y@JamelsbnpNadm &, tiRatestCd++,
+ Mh++ Ag+, )
S he T SRS Condiibhanp RS TRAE (FREimp AR AETLne
catthenalffhe zebhéd e:erﬁrereldattormyi bBlSOS@@ﬁHﬁd:antoln t he
quor S|I|catesat t H, of sut y n 3_and
Tae L Saedr S o RRsdssOr o0y Gl @ vatlanle
desfdbwbedtenadedlscﬁ:t&mgh d'éluelﬂieahum rﬂaetta)]rysm, 61,
tr%@t5 Itg ? also referred to as the AHS- treatnent
The "Cat’'alyst "conposition s preferably prepared by
first 8ker@doey Yhel zedlalt may bh phekébwmaciaialyy or more

b' @%&e@@ﬂlgugsﬁ%@é‘%%aﬁuﬁ ?‘&Fa &hﬁe%}_[s%feex&%da

['um nati ntreatrrent, prere treat nent
as ng&der Gyedpr abhbi/e. mqttalrﬁa@r@e@ﬁlﬂédhdmt #ed mgre preferably

?{ %%%?JQm”E?H%nt&@Al S&Iﬁcﬁﬂﬁt %1%1%{% Gf‘tﬁéi’fatdlum w1ll

udate i s obtal ned prepared accordi to thi
se(fw’éﬁé‘@_l@'f ngt epiceqd 1}% k?é’l we-ghtt Ralcpia rﬂSau%em@nt
thereidisky 8h tH€a1 weight of the catalyst, and preferably

is in the range of from 0.1 to 5.0% by weight, more
preferably from 0.2 to 3.0% by welght If both platinum
and palladium are present, the welght ratio of platinum
to palladium may vary within wide limits, but suitably is
in the range of from 0.05 to 10, more suitably 0.1 to 5.
Catalysts comprising palladium and/or platinum as the
hydrogenation component are preferred. Most preferred is
when platinum is used as the sole hydrogenation
component. The hydrogenation component is suitably added
to the catalyst extrudate comprising the dealuminated
aluminosilicate zeolite crystallites by known techniques.

The process conditions used in step (c) are
preferably typical catalytic dewaxing process conditions
involving operating temperatures in the range of from 200
to 500 °C, preferably from 250 to 400 °C, more preferably
between 300 and 380 °C, hydrogen partial pressures in the
range of from 10 to 200 bar preferably from 30 to
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catal yst at a |l ow | evel conversion to products boiling
outside the lube boiling range is reduced. Applicants

wobawsdssiat t he catal yst shoul d have an al pha vyarme2005/050860

bel ow 50 prior to netals addition, preferably bel ow
30, and nore preferably bel-owel® The al pha value is
an approximate indication of the catal ytic cracking

aC&BU'bHrmeéféfﬁ%ﬂﬁ@fﬁiﬁgCQﬁBﬁrﬁﬁ t® 6 YaaNd@d gnt hourly
cat al .. The al pha tesf gives the relative rafe

cofBRERt VEFATE 6t dMERY) hdRakhBe cHMEF Glorf 498y Ovdl tiRe10 ko

of oﬁ::abﬂylsér PErtdmids awelyet bbe hest qaial/mst ,
rel ative f ng st andar d catz st which is taken as an
al Bhaferakly e P=49016hEemere Prefieaapiyhirom

t egt 5i ’éodESl&y/lbﬂd: lahdUn§drBabn 89 oL 3541063 ﬁn@h'enralnge
Cat al 527 (1965); 6, 278 (1966); and 61,

(18805 T Iflof%% X0 diteTs hraEdRestes Reds dAt st @ﬁ 41,

of ThBepbast poiite EXperd %%@Eablmo@ﬁ%&éQH@Jgfvbﬂ% Wepknding

to determne t eal ha val ues referred to in this
g bR LS BPaAE SErs SAnietsr asagee

ammlaayab|MI@eﬁémmam aaedesﬁaxhﬁﬁ deredategl linin J

tal ysi 1,. VI | t al
SEERILR) SnQ oty o mtaeb Ly, B cpshrerh, Jash rha ol L.
Group D’T:ibrn‘eds qterﬂamflelrgr e;&epokgélip *&Hiltee)lfffﬁlﬂeln_’lgﬂbtrabtslrli: of
ar L um an rLer.era | NU e a
SRR PR A0E JELP RN S BRp¥e BBty IB1etied 2%
10%ydy0ﬁEng$mlml sjlﬂpat (@?)as Pekéarablanthd ased ren etfdflabnt
h t t
neoankegh {0F £2 BRI AndcpLehanabit Sy thef anoe
0. 2lter8adively wighmay Isfepegeiiepthe lmm:andsmlusa@u:ades,
t I
ar %s@%??ﬁﬁ!i{/ h\iﬁg VQ’%AGQ{M a%td' @Eoﬂéf‘iy r%i@& Cth%a étp%d%d@

ut sui t-ab
r al@géroﬁrpmoﬁh‘@) QEL fusmto Ofm@rtéps&li?i a@ill@' Rﬁr_lﬁqr@ Htep (c2)

Cateaby 853 ve2PPsh SiHY AAldadnuebapds 9ind!@ld MIPAT 1B8us

grades. It has been found that the lower viscous grades
do not always requ};e a hydrofinishing step to obtain a
water white oil or'gas 0il having the desired long term
stability. Optionally the gas oil and the fractions
boiling below said gas oil are topped from the effluent
of step (c¢) in a simple distillation column. This is
advantageous because it enables one to process a full
range residue comprising a larger portion of low boiling
compounds, boiling in the (vacuum) gas oil range, without
having to install for example a hydrofinishing reactor
for these fractions. This because the extra gas oil
fraction in the effluent of step (c) is separated from
said effluent before performing hydrofinishing step (c2).
The hydrofinishing step is to improve the quality of
the dewaxed fraction. In this step lube range olefins are
saturated, heterocatoms and colour bodies are removed and

if the pressure is high enough residual aromatics are
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hydr ogenati on conponent are preferred. Mst preferred
is when platinumis used as the sol e hydrogenati on

woanp®mssxt. The hydrogenation conponent i s sui PabiEP2005/050860

added to the catal yst extrudate conprising the
deal um nated al um nosilicate Zeolite crystallites by
known t echni ques. The process conditions used in step

(ckhaaneapeef eredterdipi cak @ahahﬂbx@‘s demed NEHYREEES
itions Jjnvol vin eratures in

con oper at t he
aRGEeEE R RS 986 GemBatBTaN ahYF (AR B0 1
408aBCGrates eanpd eﬁ@u‘e&@ir}éfﬁ&hmgnsﬁeﬁ ek BhdMe o0il is
artial. ressures. gg %epge of from10 to
b

oG PP ar i S Sieg0 chaes T e RS y
fr iyd30£i i SPibArstapiightsubicably spacted &h@cidy es

f.f 0.1.te.10 f I
||t8¥%’8FaE‘é’f%|‘§F§E‘g% o%?&L%mE‘ka%P/ﬁ?o ?%f %@?@;{bﬁ?%héﬂq
0. Dpreesbrkgdf /etwemr e preef @babbyr f amdn Rrdrdaid v above
kgll/.h d hyd t
fr ai01 582 S e T S noar Saeh Y i ety pagi The
Th&HSTUWeDgt Mduilyadymme weﬂogiaﬁﬁsramqés\ﬁﬁqm 0.3 to
d t t
Varons S agh mt P s tHERERRE b N e A
severlEye|hydrainmxshxngjaMepl1preﬁetawﬂyldnxﬂmﬂdmamt in

ggfﬁggadelglpg: é%d%q?§fﬁ€p%%gﬁrn&?@ss{ﬁg)éé@lée effluent

uent or
pr effe sébpy ( sub}%cf@zbl o skelpydeadd v nvsbihogt ssegmyaddng any

Pr %fr%aaégx Loey @ﬁlg | Efdila %masOfdl§5 Aﬂé&élﬁéd bove. For

ected to a y rofi ni shing step. ernatlv y one
na)théépéﬁa{s@nt Hee | eReara tiiingc @u@rggaaeaar*égqsﬂedmﬁsspn%en

gag Qi Be@ﬁ%ﬁ?téé’éﬁ" iy cﬁét%gmtlhgdse¥n9ﬂls Qécguléé@rﬂﬁl%
ef fl uent of erforms

.%§§XC|USIVG|
on PlaﬁélﬁllaEtf?%%uJé%n?)‘? |§}%@Y@H€fﬁ8F§hW% cd ddius t

haprRgeraboyngbéhat1ddedrowen Mb§§0§§eﬂééﬁkiyckéﬂwéén 120
al ways require a hydrofinishing step to obtain a water

whid®e 6PP BRTgas oil having the desired long term
The hydrofinishing or hydrogenation catalyst is

suitably a supported catalyst comprising a dispersed
Group VIII metal. Possible Group VIII metals are cobalt,
nickel, palladium and platinum. Cobalt and nickel
containing catalysts may also comprise a Group VIB metal,
suitably molybdenum and tungsten.

Suitable carrier or support materials are low acidity
amorphous refractory oxides. Examples of suitable
amorphous refractory oxides include inorganic oxides,
such as alumina, silica, titania, zirconia, boria,
silica-alumina, fluorided alumina, fluorided silica-
alumina and mixtures of two or more of these.

Suitable hydrogenation catalysts include those
catalysts comprising as one or more of nickel (Ni) and
cobalt (Co) in an amount of from 1 to 25 percent by

weight (wt%), preferably 2 to 15 wt%, calculated as
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stability. Optionally the gas oil and the fractions
boi ling bel ow said gas oil are topped fromthe

wehbdswesv4 of step (c) in a sinple distillati onPCOIER2005/050860

This i s advantageous because it enables one to
process a full range residuelgorprising a |arger
portion of |ow boiling conpounds, boiling in the

(vaguMaht 98s] Miilve R0 ot W t GQ&'&h@ac\/f rEQaﬂaQLy&Staﬁhl abOfne
exanpl e a_hydrofinishing reactor for these fractions.

ThPEOBRCYUIR NSt SOIPLNGRE B8NP PF dERFrPS iy ge amount of
ef ffwﬁns ob 30 ey, C)pr'e&‘e&@@@ ai@dt<5 rmvﬁ@; dc%flfclut.’!gBEd as

bef erfo droflnls n

hya S’F‘? ’Fsﬁ?#g“s‘?ee&yq ol wp %‘8‘% ﬁﬁﬁafx%ty grappées of
dewaxedblé agi ¢yl -mol yildies uft eanwmuﬁ@lrtgaa;él_y%ftl B¥cake-847
sat ur.at.ed t roato nd c dies are renoved
an@ft KFRE0 J;(f Iia‘n)gﬁ( gngggﬂn‘gebgl%'@ (BPShar i 8ad

ar esatuy amead1903r &ﬁ:@—@bb)hdt heseondrtionsi e, $xa6B088NoE

to_obta ! d than 95 wt %
AP Ut REBLe S o & B a B P L LS P T dide S NFg4 342

obtadNEU-¢®RPr (Figeg hake ,t bans598 (et thepist)at Examphes of

R XTI

pr e(ss‘saBe (()AKm-tNkﬂﬁl 10 HDs-230 (bat tantompy edret alHCy6ahove
bar {mre preferably between 120 and 250 bar.

Th RIS ght hourly space velocity) ranges from

0.3 toF&® kgdmcmdkepierfeledsr eontatatry ysiw paroundubt

(g otler, d0es MYHOTLUSNENG5LED1 3, HLLANLIGALALE

caécade W ewaxi ng
ef fdoueaunmﬁgsarecp ae |pa:effeatab¢yspépt£mm and tplailltadlum

L d |
o eer TpaTal R R R T ey srRe O theee

hy @obdenCparp i Bl I e @Wﬂﬁoflﬁétdémlf?@e@t éﬁl ithe

detgrahged by Ife-diapid e lydr egemop@w abr HAEIPL0. 2
of the édrofl ni shing step and thus preferably above

106:ob&r WaRd Woteh pradialyapley csetageninggcates the amount of

metal (calculated as element) relative to total weight of
catalyst.

Preferred supports for these palladium and/or
platinum containing catalysts are amorphous silica-
alumina, whereby more preferably the silica-alumina
comprises from 2 to 75 wt% of alumina. Examples of
suitable silica-alumina carriers are disclosed in
WO-A-9410263. A preferred catalyst comprises an alloy of
palladium and platinum preferably supported on an
amorphous silica-alumina carrier of which the
commercially available catalysts C-624 and C-654 of
Criterion Catalyst Company (Houston, TX) are examples.

Step (d) and (e) may be performed in one or more
distillation columns operating at a reduced pressure. As

explained above distillation may be performed in two



10

15

20

25

30

and 250 bar. The hydrofinishing or hydrogenation
catal yst is suitably a supported catal yst conprising a

wdizeEp@ssd G oup VIII metal. Possible G oup VI PCTHEL@ESS0860

are cobalt, nickel, palladiumand platinum Cobalt and
ni ckel containing catal ysts-ney -al so conprise a G oup
VIB netal, suitably nol ybdenum and tungsten. Suitable

CalsitbgesOWhEHPPRr SnIRUAld Alesivake bOWE ari dily; AIIPRQUS
re%rygct gr. .ogldes . Exanpl es of suitabl e anor phous

r ef WP Féla 19@sS%9R ude i norgani c oxi des, such as

al um nghestlif€erent e 0idi Heankd, mPPrbd, oltidirkd by

- al ur{h a, fl uori%tfd al urﬁqr}%, }1' %[i ded. silica -

al UHtASTEHE Hi RFQIEE DR &Pengr8t i3 kR cpmmp| e
hy prregerabl 9nusat @l ystcnlile ydaetbesepsat @l Yolternediate
c%(r}gprl |,nﬂ as onelor rmreb%f ni ckel igNl%rfand cobal t

( CEFACHSRS AMBYNEL BT HG St WBs1per et By NRatgHithe
(Wltv‘?zi)lgtﬁlﬂ.etgr ab@lyiﬁem@hﬂas df&t %eclaégm@a gﬁas")é e:hﬁ des.
relative total weight o atal yst and as the oup
U BngEErbls BaRRnts ot angagio Frbn anaftdls o1l a
f r dmghtt madBink %ipraikrabledilf hacRbnat 841 cate Wrtaded

as i%l emsntf((rigl ati,ve to total weight of catalyst.

Exan'plsgsepo u??%l\b ee) ‘ni ckel - nol ybdenum cont ai ni ng

cat al yTheat éqkid Bt ariKEng0 bOe fAKZO WNodoed )suBBa2dially

an 8-, 135 LBASF J .42 90, ,HPS - 3 and
rpeefopcrobertory oAb atoprell (b dna 18 “eoinftiSes
ni ckphthangseensemntandigry cdtlalfysttiane My 842 and

U TSRO ar Ly Ty Bhs CoPai al o C2f oy ore o &%

KF-s33FatAKEO fabes ) BeddidSe t22seCprodvuebn)hawel 4RO -

o oGt of Do Shir YR [ Phe O oont T dveat] bptional

pr eVELLBRP1ghane nSivreR chtBiedi mFosuetmbs ecptaingdliaring a

pl atdriumoandoR8bh8b M romatics, sulphur together with
excellent low temperature properties. Especially a gas
oil may be obtained in step (d) and (e) having a very low
sulphur content of below iO ppm, a low aromatics content
of below 0.1 mmol/100 grams, excellent a cold flow
properties like a pour point of below -30 °C and a cold
filter plugging point of below -30 °C. The gas oil also
has excellent lubricity properties. This makes such a gas
0oil especially an excellent refinery blending component
to blend low sulphur gas oil. The gas oil may also be
used as a drilling mud fluid, an electrical oil, a
cutting oil, an aluminium rolling oil or as a fruit spray
oil.

The invention will be illustrated by the following

non-limiting examples.

Preparation of the dewaxing catalyst

MTW Type zeolite crystallites were prepared as

described in “Verified synthesis of zeolitic materials”
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contai ning catalysts are used. The total anmount of
these noble Goup VIII netal conponent (s) present on

woheospasalyst is suitably fromO0.1 to 10 wt % PCT/EP2005/050860

preferably 0.2 to 5 wt% which wei ght percentage
i ndi cates the amount of net-al2qQ cal cul ated as el enent)
relative to total weight of catalyst. Preferred

suppopnslﬂeheahﬁsaapa}dp@dle@rrhﬂadﬁx@éopéﬁéé HHBerials,
cont |n| n c? géé/sts are %gg ? gus silica - alumna,
vvhé’f’ fe ﬁ) r #A9PS RE*5PFP cBSINY ek <dhir i ses

frammﬁntom?BrMmQGQfasﬂﬂh@ mampExa§D|95e0$céhhiﬁﬁﬂﬂiectron
al um carrlers re di ﬁ{;l ose

% n WO A-
S2qscRbar Liiuf FES chEE bR pRRELel] S13d sgprec
palzlsméllanpandlplas; [ asmrhemwefeﬁr abbydsuppet { eﬂm@rh\as&age
anmy | h na_carr

COMTErCi alllly a%llz% a%sl’ e ggfﬁ‘ﬂ???sg& }Q%EVTH?]%I %0%4”6’[9
Cr iteehindaqu€abal <yes$cmqmrajoo@7lalowasoo 0T Xmarehexanpl es.

St ep d
S BBy B o SRS RETEC kO B0 s P2 g
A diexiplrai(A&é hbowelﬁtstdfl Izab[Ld)ﬁena?S%)ebpaﬁémM’ecbﬂ' Filica
t t.h t bjected .

{ DA RGS WAL ATl eI PUEEDSPRL 1145 UL E S ctnea
gr a¢e§2ﬁaycberb¢>hthm b)ﬁ VINEK R 8nEAg (PO odlicd B Gl engl
t 1S3l tibh! BLEOB-GR! SMheATRECLRDLY  UPL A B Gsa £ i

e- strippers: nterma ate I'ons na

WI tompa\nheu axbradete. ﬁ*’é@t mikguyel wesl thgn repliedmntdd °C

of cfu'%%n%eié' h@grgasﬁf@éﬂ ﬂ&%@%%moﬁr eﬁﬁéa& T Svere

t ops, liquid tops, a spindle ol f, t machi ne
oi Iwa'c’?ﬁ@dati'\‘éﬁﬁuﬁ?- deirnised dreesbt érh #fh Bep q dnd

angd 8) calbenkiqt ds¢@psp, boiling preferably and
substantially bel ow 400 OC as obtained in step (d) and

(e) corpfi §BEsnaphired IestsvdnEcanas ghBPBRING rekt tidds an

MaRous solution of platinum tetramine nitrate and drying
and calcining in a rotary kiln at 300 °C. The resulting
catalyst comprised 0.7% by weight Pt supported on the
dealuminated, silica-bound MTW zeolite.

The catalyst was activated in-situ by reduction of
the platinum under a hydrogen rate of 100 1l/hr at a
temperature of 350 °C for 2 hours.
Example 1

A full range residue as obtained in a hydrocracking
process, having the properties as listed in Table 1 was
contacted with the silica bound Pt-MTW catalyst as
described above in the presence of hydrogen at three
different temperatures as specified in Table 2, an outlet
pressure of 140 bar, a WHSV of 1 kg/l.hr and a hydrogen
gas rate of 750 Nl/kg feed. "

The liquid effluent having a pour point of -19 °C was
separated into a heavy gas oil product and three base oil

grades of which properties are listed in Table 2.



advant ageously recycled to step (b) or be isolated as

separate products. Because these products have been
weuh)s@stmd to a catal ytic dewaxi ng step and t oPE@IEP2005/050860

optional hydrofinishing step a fuel product is

obt ai ned having a very | ow €ditent of aromatics,

sul phur together with excellent |ow tenperature

pr apgyild @s. Especially a gas oil nay be obtained in
st ﬁs_p_%d;_aad_@@_ha_\u_nn a—very |ow sul phur content of
belf8\W1162pER TSI HE ar omati cs coptent of bellow 0. 1
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a pour point of below - 30 0C and a cold filler
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illustrated by the following nont limting exa g/g
Proparati on of the dewaxing cata yst MTWType zeolite
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FBP " 600




at

625 0C .

A solution of (NH4)2SiF6 (20 m of 0.02 N

sol ution per gramof zeolite crystallites) was poured

wonvs/oskew4 ext r udat es.
OC during 5 hours.

were washed twice with dei onized wat er

and then cal cined at 500 0C .

The m xture was then heaPeWERL009050860

After filtration, the extrudates

dried at 120 C

The t hus obtai ned
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was repeate

Wa%x§ acabed into a heavy gas oil
ba SE‘%@%‘GTades of which properties are

SIS KRRt 70 vi T
except

o
at

G gBPrC

reactor tenperature of
The liquid effluent having a pour point of

)

ki hefrat |

c 108

29

et
ky347 0oC

C

product and three

Example 1 was repeated except at a reactor

temperature of 347 °C. The liquid effluent having a pour

point of -29 °C was separated into a heavy gas oil

product and three base o0il grades of which properties are
listed in Table 3.

Table 3
LIGHT MEDIUM
HEAVY |SPINDLE| MACHINE |MACHINE
GAS OIL OIL OIL OIL
400 °C-| 440 °c-
Distillation step 400 °c-| 440 °c 470 °C 470 °C+
%m on feed (from
TBP GLC) 41,10 19,87 12,47 23,96
Pour point °c -39 -32 -25 -22
Vk 40 cSt 4,523 | 22,96 35,56 95,76
vk 100 cSt | 1,602 | 4,462 5,955 11,34
VI nd 105 111 105
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listed in Table 3 .

Tabl e 3Exanple 3 Exanple 1 was

repeated except at a reactor tenperature of 350 0C .

woheoslosspesd ef f 1 uent having a pour point of -
separated into a heavy gas oi

oi |
Table 4 nd

BETAL2006/950860
product and three base
grades of which propert+ead3are listed in Table 4
not determ ned Conparative exanple A

Expeainpest 31 was repeated except that a catal yst based
on s used. The results of this experinent are
presen@§8m$ﬁeF¥gﬂ?% geRsated @icePtney @ »eaetam Figure
1 tdepeeattbics 8§ P3@sTN! erthd Nitphlec2ranEnPresetE% pour

The X-

baé%”ﬂﬁrggr%ggrgé

Examldact the epese hexes dire dhwicsesyl 1816k

ond e PR ooy

ZSMt 5 based cat al yst

ds are a result of Exanple
or the | ower viscosity grades the
results in a pour point

gi ve-away. A nore flat pour point profile is obtained
%%Eggnﬁle

ents the md bQiIin% goint of the
e

W& D P tay IES Caf eNERBY rgast Qs of

t8e% are
. The

for s 1- 3 according the invention.CL Al MS
1. Process to prepare sijpultaneously two fQrcEe’ €] BasSEom
oil grades and mjddl e dipti|lates froma fneral|crude
derived feed, in|particulafEaVde- E MRCHINEMACEINE
vacuum di still at¢ feed of chbebrrLn xtommes, |day. OIL
performng-the follow nglsteps, (la) hydrocracking the
mneral crude derived fepd40@ Her gbyooBCai piavsgcan|
Dféﬁiffﬂﬁfo (g%e?'st'll at'anmgkughe ej{pi53“%f§5C0b ?ﬁ@eﬁh
In_step (a) intoflone or hore mddle distillates and a
Sthudb fFesmgg from
TBP GLC) 23,96 18,82 11,74 | 22,80
Pour point °c -51 -38 -35 -24
Vk 40 cSt 3,884 23,39 37,85 | 102,6
Vk 100 cSt 1,455 4,439 6,081 | 11,71
VI ' nd 98 105 102
nd = not determined

Comparative example A

Experiment 1 was repeated except that a catalyst

based on ZSM-5 was used. The results of this experiment

are presented in Figure 1 (straight line). Also in

Figure 1 the results as presented in Table 2 are
presented. The X-axis represents the mid boiling point of
the base o0il grade. The open triangles are the results of
Example 1, the open boxes are the results of Example 2
and the open diamonds are a result of Example 3. The
Figure shows that for the lower viscosity grades the
4S8M-5 based catalyst results in a pour point give-away. A
more flat pour point profile is obtained for Examples 1-3

according the invention.
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resi due boiling substantially above 340 0C, (c)
catal ytically dewaxing the full range residue by

woamisassiomg t he resi due with a dewaxi ng cat al yBCT/EP2005/050860

conprising a zeolite of the MIWtype and a G oup VIII
netal, thereby obtaining a deypxed oil; (d) isolating
by neans of distillation two or nore base oil grades
fromthe dewaxed oil obtained in step (c); and (e)

i solating a dewaxed gas @ i, far grmt Be dewaxed - oi
obtained in step (c); whéreirn the dewaxed oil as
obtained in step (c) conprises between 10 and 40 wt %
of O:/La dem&eégggﬁvyﬁmooé)ioécinﬁmtlahgguéDy 6 €ott gﬁkenﬂ)ase
w %.het ween an )C ....2. Procgess according to
cl & ?,raaﬁar 8P Mo ] t%'?%%ﬁf:%o%r?ﬂeaf%é%el%l strayle
(a)edives @bedp #H7OpdHE i1l eCcassaspEOl €éddoiD & @ M

1 or 2 erein.-a fraction conprisi t he dewaxed gas
o Vackumofs eFuiiafe S5 o RRIBLRIFRTR Ay bt ot ing
hy dhec fatkediagdsteywxed gas oil. 4. Process according
to any,one of clains . 1- 3, wherein between nd 15

wt S0} nIRECPERFkAd o alngia Tne - BUPaPRERT o Lrsh Ebpreby
i s dbeayaliad &n sffpude);. 5. Process according to any
one.Qf ¢l ai : 4, rei he feed to step.(c | so
cortsti sstiTEeintiot S st EE Shef b (A (@)
i samtpoi sad paradfe middet iddsti@laPescasd actwrdirangeo

an f i - (=] e uent of step

( c%e%g‘aélgb}oé%?}é t%ubasn%aélg%%tlﬁéfﬂgw%ﬁéé G shi ng

st fg) rataPybiestlucdwraiimy ttdiec fali sangmeresiducdy

h ti i t IS t han
MY A980cRaL! AL ALEAR Gldh Sl BBubElnd ScBt S

bars., . Process accor to c ,
whe&ospgishagbaseeot itgralddheobldi hwgei andtapsyedp VIII

COMRL €S £ AL rBBY Sob a9y W Uebxsat yipt es and have a
vi scosity I ndex of between 95 and 120.
(d) isolating by means of distillation two or more base
0il grades from the dewaxed oil obtained in step (c); and
(e) isolating a dewaxed gas oil from the dewaxed-oil
obtained in step (c); o
wherein the dewaxed o0il as obtained in step (c) comprises
between 10 and 40 wt% of a dewaxed heavy gas oil boiling
for more than 70 wt% between 370 and 400 °cC.
2. Process according to claim 1, wherein more than
20 wt% of the feed to step (a) boils above 470 °C.
3. Process according to claim 1 or 2, wherein-a fraction
comprising the dewaxed gas oil is recycled to step (b) to
obtain a ﬁixture of hydrocracked and dewaxed gas oil.
4. Process according to any one of claims 1-3, wherein
between 0 and 15 wt% of the full range residue as

obtained in step (b) is recycled to step (a).
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9. Dewaxed gas oil obtainable according to step (e) of

any one of the preceding clainms 1- 8. 10. Dewaxed gas
woizbosassondi ng to claim9, wherein the gas oi | POBEPANS/050860

aromatic content of below 0.1 mrol /100 granms, a

sul phur content of bel ow 10-ppm-and a pour point of

below - 30 0OC . 11. Use of the dewaxed gas oil

according to claim9 or 10 as a drilling nud

copon@mbcess according to any one of claims 1-4, wherein

the feed to step (c) also comprises a Fischer~-Tropsch
derived partly isomerised paraffin fraction.
6. Process according to any one of claims 1-5, wherein
the effluent of step (c) is subjected to an additional
hydrofinishing step.
7. Process according to claim 6, wherein the hydrogen
partial pressure in step (c) is greater than 100 bars.
8. Process according to claims 6-7, wherein the base oil
grades obtained in step (d) comprises of more than 95 wt$
of saturates and have a viscosity index of between 95 and
120.
9. Dewaxed gas oil obtainable according to step (e) of
any one of the preceding claims 1-8.
10. Dewaxed gas oil according to claim 9, wherein the gas
oil has an aromatic content of below 0.1 mmol/100 grams,
a sulphur content of below 10 ppm and a pour point of

- below -30 °C.
11. Use of the dewaxed gas oil according to claim 9 or 10

as a drilling mud component.



